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INTRODUCTION
A perusal of the literature dealing with the parasitic fauna
of the southwestern United States indicates that little information has
been published on helminths of Sceloporus lizards.

This is surprising

in view of the vast quantity of data available on the biology of the
hosts.

The studies that have been done are concerned more with a

single genus or species of parasite than with the total parasitic fauna
of a particular host or hosts.

Even more scarce are studies of

parN>itic fauna fro•n hosts in defined geographical areas.

Literature of reptilian parasites from Sceloporus lizards of
the Great Basin and upper Colorado plateau of Utah is sparce and scattered.

Grundmann (1957) did a preliminary study by examining 47 liz-

ards belonging to six Ut'l.h species, one of which was Sceloporus
occidentalis.

He reported the parasites to be host specific.

Grundmann (1959) continued his previous article by reporting specific
names of hosts and parasites as well as the location of parasites
within the host.

Woodbury (1939) studied three species of Utah rep-

tiles one of which was

He recovered one species of

nematode; this probably a result of studying the stomach exclusively.
Gary Burkholder, a graduate student at Brigham Young University
(personal communication, 1972), examined over 300 stomachs of S.
graciosus and found no nematodes.

He did recover a single cestode

from separate small intestines of two lizards.

2

Parasites from Sceloporus lizards of neighboring areas have
been examined and should provide useful comparisions with Great Basin
and upper Colorado plateau populations in Utah.

Several studies have

oeen extremely important to the progress of this research.

Waitz

(1961) studied the parasites of Idaho reptiles which included
graciosus

occidentalis.

He recovered Oochoristica scelopori

and Skrjabinoptera phrynosoma

occidentalis.

Harwood (1932} studied the helminth parasites of reptiles around
Houston, Texas.

Included in this study

undulatus from which he

recovered the nematode Oswaldocruzia pipiens.

His paper was the first

major study on reptilian parasites from a specific geographical area
in the United States.

Tanner and Hopkin (1972) studied the ecology of

S. occidentalis at the Nevada test sight and reported that 41 of 145
lizards had round worms in the stomach,

They did not attempt a

classification of the parasites.
California researchers have produced recent information on
parasites of Sceloporus lizards.

Telford (1970) reported on 1485 liz-

ards of southern California, coastal islands and Mexico.

He described

toe total parasitic fauna of the host specimens which included
Sceloporus magister,

graciosus,

occidentalis.

He reported

many helminths, but generally did not report the degree of infestation
or the location of the parasite in the host.

Stebbins and Robinson

(1946) did an analysis of lizard populations in parts of California
which included S. graciosus.
<
the 15 animals examined.

They found three helminths in nine of

The parasites were classified but were not

listed as to location in the host, other than mentioning that they
were from the digestive tract.

3

The present project was designed as a survey of helminth infestations in Sceloporus lizards of the Great Basin and upper Colorado
plateau of Utah.

It also will attempt a thorough bibliographic guide

to the literature of reptile parasitology in the southwestern United
States.

This bibliography is included in the appendix of this study.
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METHODS AND PROCEDURES

Host lizards which were taken live, were all noosed in the
field by the use of a fishing pole and a slip noose of two-pound test
monofilament fishing line.

After capture the lizards were removed

live to the laboratory to await dissection.
Live lizards to be dissected were anesthetized with ethyl
ether or pithed.

Anesthetized lizards and those preserved in the

Brigham Young University reptile collection were all handled the same
during examination,

Lizards were pinned to a piece of celletex and

opened from the throat to the vent.

At this point microscopic

examination of the coelom, mesenteries, and intact organs was made.
The results were then recorded.

Following this initial observation

the liver, lungs, esophagus, stomach, small intestine and large intestine were removed with forceps and scissors and placed in watch glasses
filled with a 75% physiological saline solution.

The organs were

dissected and inspected under magnification with fine pointed forceps,
teasing needles, and occasionally scissors.

Results of these inspec-

tions were also recorded.
After approximately 25 minutes, organs were subjected to a
second examination following which they were placed in numbered vials
and stored in the herpetology museum at Brigham Young University.

The

lizard bodies from live material were also numbered and pinned onto a
hardening tray to which 10% formalin had been added.

After hardening,

5

the specimens were placed in jars in the herpetology museum.

The time

for preparation, dissection, and preservation of specimens was approximately one hour and 10 minutes per lizard,
The living helminths were removed from the host organ and
placed in separate watch glasses filled with physiological saline
solution,

Following the second investigation of host organ, the

saline solution was removed from the watch glasses and replaced with
distilled water,

The distilled water tended to relax the worms.

Once

the worms were relaxed, the excess water was removed and hot 10%
formalin was poured over them.

Lhis procedure kills the worms and also

fixes them into the desired position.
vials which contained 10% formalin,

Worms were preserved in numbered
This method of processing hel-

minths was outlined by Meyer and Penner (1962).
Worms from preserved lizards were simply removed and placed in
numbered vials,

Worms were cleared in a solution of lacto-phenol for

identification under magnification.
Literature which has been of special service in the classification of helminths include books by Hyman (1951) and Yorke (1926)
which supplied information pertaining to higher taxonomic categories
of helminths,

The specific identifications were made by the use of

numerous studies from several authors.

For identification of helminths

of the order Oxyuroidea, studies by Gambino (1957 and 1958), Lucker
(1951), Reed and Amrein (1952 and 1953), Telford (1965), and Thapar
(1925) were of service.

Spiruroid worms composed the other major

order of worms found in Sceloporus lizards, and the works of Babero
and Kay (1967), Morgan (1942), Ortlepp (1922), and Telford (1965)
provided the li tt:r a t.ur·e to id(rn ti f y the specimens of this group.

6

RESULTS
Results of this study are presented in four sections, one for
each of the four species of Sceloporus studied.
on the dissection of 55

The results are based

49 of which were dissected alive,

the remaining six lizards had previously been preserved.
Sceloporus graciosus
Literature review reveals S. graciosus to be parasitized by
four species of helminths; one cestode and three nematodes.
of this data can be seen in Table 1.
two orders of nematodes.

A summc.ry

The three nematodes represent

Skrjabinoptera phrynosoma is of the order

Spiruroidea while Pharyngodon giganticus and Cvrtosomum penneri are
from the order Oxyuroidea.
The results of the study on S. graciosus are based on 22 dissections of anesthetized lizards.
female.

Eleven of these were male and 11

Tables 2 and 3 summarize the results of the study on S.

The only helminth to be recovered from the small intestine of
S. graciosus was the tapeworm Oochoristica scelopori.

Though this

worm was as long as the entire small intestine, measuring just over
40 mm., its total body length was contained within the duodenum of its
host, which measured less than 10 mm.

TABLE l
HELMINTHS HARBORED IN S. graciosus AS REPORTED IN THE LITERATURE

Helminth

Helminth
Habitat

Cestodes

Total Wc-::-m in
Total host

% of Hosts
Infested

Investigator

1/9

11

Waitz (1962)

7 /71

10

Telford (1970)

Stomach

9/15

60

Pharyngodon giganticus

Ce cure

22/71

34

Telford (1970)

Cyrtosomum penneri

Cecum

2/20

10

Gambino (1958)

Oochoristica scelopori

Small
intestine

Nematodes
Skrjabinoptera phrynosoma

Stebbins & Robinson
(1946)

--..i

TABLE 2
HELMINTHS HARBORED IN
graciosus FROM THE GREAT BASIN
AND UPPER COLORADO PLATEAU OF UTAH

Oochoristica scelopori

Cyrtosomum penneri

C. readi

.Q..:__ heynemani

Duodenum

Cecum

Cecum

Cecum

No. of Hosts Infested

li22

10/22

10/22

10/22

No. of Worms Recovered

1

477

100

352

% of Hosts Infested

4

45

45

45

Maximum No. Per Host

1

78

16

57

Minimum No. Per Host

1

3

1

2

Average No. Per Infested Host

1

48

10

35

% of Total Helminths
Per Host Cecum

31

6.5

22.9

Sex Ratios

3/1

1/1

5/4

Helminth Habitat

M/F

-----·--

00
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TABLE 3
TOTAL HELMINTHS PER LIZARD, AND INFESTATIONS OF
HOST ORGANS EXPRESSED IN MAXIMUM,
MINIMUM, AND AVERAGE
Maximum

Helminth Infestations Per Lizard

Minimum

Average Per
Infested Host

250

1

140

1

1

1

Helminths Per Infested Organ:
Duodenum
Cecum

250

10

154

All worms of the cecum were of the genus Cyrtosomum and are
considered pin worms of reptiles (Gambino, 1958).
study

graciosus to be a new host

Results of this

readi

heynemani.

In addition to these new host records,

penneri is reported for the

first time to infest this Utah lizard.

These worms were living free in

the cecum of the large intestine and were seen in greatest numbers
around and inside of fecal material on which they appeared to be
feeding.

No Cyrtosomum species were recovered from other regions of

the intestine.
Calculations on the percent of total helminths per host
cec\ll'I\ in Table 2 reveals that only 60.6% of the total helminth populatian are accounted for.

The remaining 39.6% were larval worms of the

genus Cyrtosomum, but could not be classified to species.
The 22 specimens of

graciosus used in this study were ob-

tained from Provo Canyon and the Little Sahara Sand Dunes southwest of

10

Jericho, Utah.

There were nine specimens taken from the Provo area,

and of these, seven harbored helminths.
that

scelopori was obtained.

the Cyrtosomum worms.

It was from this Provo group

The remaining six lizards harbored

Four of the 13 lizards from the Jericho area

carried infestations of Cyrtosomum helminths.

With the exception of

scelopori, helminths of all species were recovered from these two
areas.

There were some differences in population composition in the

worms recovered from the two areas.

Hosts from Provo Canyon composed

39% of hosts studied, and the remaining 61% of the hosts came from
the Little Sahara Sand Dunes.

Table 4 summarizes their data.

TABLE 4
DIFFERENCES IN THE PARASITES BETWEEN DIFFERENT
POPULATIONS OF HOSTS

Q.:_ scelopori

C. penneri

C. readi

l in 9

6 in 9

6 in 9

6 in 9

50

13

37

.0_ heynemani

Provo Canyon
No. with Helminths out
of 9 Hosts

% of Cyrtosomum
Population of the
6 Infested Hosts

Little Sahara Sand Dunes
No. with Helminths out
of 13 Hosts

% of Cyrtosomum
Population of the
4 Infested Hosts

0 in 13

4 in 13

4 in 13

4 in 13

67

8

25
I-'
I-'

12

Sceloporus undulatus
Sceloporus undulatus, the Eastern Fence Lizard, has been
reported to harbor three species of nematodes:
and two from the large intestine.

one from the stomach

A literature search on helminths

undulatus is summarized in Table 5.
Oswaldocruzia pipiens belongs to the order Spiruroidea and
the other two species belong to the genus

which is in the

order Oxyuroidea,
The results of this study on
dissection of 11 adult lizards.

undulatus are based on the

Nine of these specimens were taken

live in the field; the other two had been previously presc.c·>.:.d.
series consisted of eight males and three females.
summarize the data on S. undulatus.

This

Tables 6 and 7

Table 6 shows the data for indi-

vidual species of nematodes with the host being considered colleci::ively
as a unit,

Table 7 is a consideration of the total helminth infesta-

tions per lizard.
The stomach worms, SkrjabiE.OEtera
welts tn the stomach lining of their host.

caused rleep
This was done by imhedding

their head, armed with a single pair of internolateral teeth, into the
stomach wall.

This mode of attachment was strong enough so that the

entire weight of the gastrointestinal tract could be supported by a
single worm when picked up by a pair of forceps.
Cecal worms of S. undulatus varied in their life styles.
Physaloptera

found in the cecum had a similar mode of attachment

to that of E...:._ phrynosoma.

were free in the

TABLE 5

HELMINTHS HARBORED IN S. undulatus AS REPORTED IN THE LITERATURE

% of Hosts
Infested

Investigator

1/3

33

Harwood (1932)

Cecum

2/65

3.2

Gambino (1958)

Cecum

2/63

3.2

Gambino (1958)

Helminths (all nematodes)

Helminth
Habitat

Oswaldocruzia pipiens

Stomach

Cyrtosomum heynernani
Cyrtosomum readi

Total Worms In
Total Host

I-'

w

TABLE 6
HELMINTHS HARBORED IN S. undulatus FROM THE GREAT BASIN
AND UPPER COLORADO PLATEAU OF UTAH

Skrjabinoptera phrynosoma

Physaloptera retusa

Pharyngodon giganticus

Helminth Habitat

Stomach

Cecum

Cecum

No. of Hosts Infested

7 of 11

1 of 11

2 of 11

No. of Worms Recovered

31

1

14

% of Hosts Infested

63

9

18

Maximum No. Per Host

8

1

10

Minimum No. Per Host

1

1

4

4.4

1

7

2/1

0/1

1/5

Average No. Per Infested Host
Sex Ratios

M/F

I-'

15
TABLE 7
TOTAL HELMINTHS PER LIZARD, AND INFESTATIONS OF
HOST ORGANS EXPRESSED AS MAXIMUM,
MINIMUM, AND AVERAGE

Helminth Infestations Per Lizard

Maximum

Minimum

Average Per
Infested Host

12

1

5.7

8

1

4.4

10

1

5

Helminths Per Infested Organ:
Stomach
Cecum

cecum and appeared to feed on the fecal material in the cecum.
though

retusa and

Al-

both occurred in the cecum of the

large intestine, the two did occupy the same lizards' cecum.

S.

.£!1rynosoma did occur in one individual lizard with P. retusa, and in
another individual host

giganticus.

of multi-species infestations in

s.

These were the only cases

undulatus.

Three of the lizards crune from the Zions Nat. Park area.
three of them harbored helminths.
bored both the stomach wonn
giganticus.
Park.

All

One of these three specimens harand the cecal worm P.

Four of the 11 lizards came from the area of Arches Nat.

All four carried helminths of the stomach

phrynsoma and one

lizard had one female specimen of P. retusa in its cecum.

None of the

three lizards from the St. George-Santa Clara area had helminths.
one host specimen from Price, Utah harbored
lation of these results is found 1n Table 8.

A tabu-

The
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TABLE 8
DIFFERENCES IN THE PARASITES BETWEEN DIFFERENT
POPULATIONS OF HOSTS

Hosts From:
Recovered From

Zions

Arches

Price

St. George

Skrjabinoptera phrynosoma 2 in 3

4 in 4

1 in 1

0 in 3

Physaloptera retusa

0 in 3

1 in 4

0 in 1

0 in 3

Pharyngodon giganticus

2 in 3

0 in 4

0 in 1

0 in 3

Lizards with no helminths 0 in 3

0 in 4

0 in 1

3 in 3
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Sceloporus occidentalis
Literature review shows Sceloporus occidentalis to harbor six
species of helminths:

one cestode and five species of nematodes.

The

five species of nematodes belong to the orders Spiruroidea and
Oxyuroidea.

Skrjabinoptera phrynosoma

penneri,

retusa are spiruroids,

giganticus, and Thelandros iguanae are oxyurids.

The literature review is summarized in Table 9.
This study of

occidentalis is based on the dissection of

seven anesthetized lizards and four preserved specimens.
three species of helminths from these host specimens.
scelopori was the only cestode recovered.

I recovered

Oochoristica

Physaloptera !_etusa was one

of the two species of nematodes and the only representative of the
order Spiruroidea.

Pharyngodon giganticus, the second species of nema-

todes, belonged to the order Oxyuroidea.

Nine larval nematodes were

recovered from a single cecum, but an attempt at specific identification proved unfruitful.

They were spiruroids but identification at the

generic level was not definite, being either Skrjabinoptera or
Physaloptera.
The results of the study on S. occidentalis are tabulated in
Tables 10 and 11.

Table 10 shows the data on the individual species of

nematodes grouping all host organisms together.

Table 11 provides data

on total helminth infestations per infested host.
The stomach worm Physaloptera retusa was always located in
the anterior third of the stomach.
to that previously noted for

The mode of attachment was similar

phrynosoma in the section under

TABLE 9
HELMINTHS HARBORED INS. occidentalis AS REPORTED IN THE LITERATURE

Helminth

Helminth
Habitat

Total Worms In
Total Hosts

% of Hosts

Infested

Investigator

Cestodes
Oochoristica scelopori

Small
Intestine

27 /116

23

Telford (1970)

Skrjabinoptera phrynosoma

Stomach

1/5

20

Waitz (1961)

Physaloptera retusa

Stomach

7 /7

100

Grundmann (1959)

Stomach

15/116

13

Telford (1970)

Cecum

16/72

22

Gambino (1958)

Nematodes

fyrtosomum penneri

Cecum

7 /116

6

Telford (1970)

Pharyngodon ,£J.ganticus

Cecum

24/116

21

Telford (1970)

Thelandros iguanae

Cecum

1/116

.9

Telford (1965; 1970)
I-'
00

TABLE 10
HELMINTHS HARBORED IN S. occidentalis FROM THE GREAT BASIN
AND UPPER COLORADO PLATEAU OF UTAH

Oochoristica scelopori

Helminth Habitat

Physaloptera retusa

Pharyngodon giganticus

Spiruroid
Larva

Duodenum

Stomach

Cecum

No. of Hosts Infested

1

5

3

1

No. of Worms Recovered

1

22

8

8

% of Hosts Infested

9

45

27

9

Maximum No. Per Host

1

13

6

8

Minimum No. Per Host

1

1

1

8

Average No. Per Infested Host

1

4.4

2.6

8

14/8

1/7

Sex Ratios

M/F

I-'

\0

20
TABLE 11
TOTAL HELMINTHS PER LIZARD, AND INFESTATIONS OF
HOST ORGANS EXPRESSED AS MAXIMUM,
MINIMUM, AND AVERAGE

Maximum

Minimum

14

1

7

13

1

5

Duodenum

1

1

1

Cecum

8

1

4

Helminth Infestations Per Lizard

Average Per
Infested Host

Helminths Per Infested Organ:
Stomach

Sceloporus undulatus, the major difference being

retusa has the

cuticle reflected over the lips, and the teeth are dissimilar in number and structure (Ortlepp, 1922).
that described for
the stomach lining.

The attachment is as tenacious as

phrynosoma and causes the same type of welts in
In most cases when the stomachs were empty of

food, the bodies of the worms laid straight and passed anteriorly into
the esophagus.

When food was present in the stomach, the worms'

bodies were coiled in the anterior portion of the stomach.
The tapeworm Oochoristica scelopori was inhabiting the duodenum of the small intestine.

This study reports _Q_:_ scelopori in

occidentalis of Utah for the first time; it was previously reported by
Telford (1970) from California specimens.
Cecal worms

giganticus were only found to inhabit

the cecal portion of the large intestine.

These worms lived free in

21
the cecum and moved about within the fecal material present.

Results

of this study show for the first time .!'...!.. giganticus to be harbored by
S. occidentalis of Utah.

This nematode was previously found in S.

occidentalis of California (Telford, 1970).
The cecum of a single preserved lizard contained the eight
larval nematodes previously mentioned.

They were not attached to the

intestinal wall when recovered, and no welts could be seen on the
cecal lining.

Anatomical characters are not known well enough to

specifically identify these worms.
Host lizards were captured from four collection sights.

Four

of the host lizards came from the area just northeast of Dividend,
Utah.

Two of these were parasitized in the stomach by .!:.:..

one lizard's cecum harbored the helminth

.!'.__:_

giganticus as well.

and
Two

lizards came from the Dugway Mountains and one of them harbored
nematodes in the stomach and cecum:
and !.:__g_iganticus in the cecum.
ards were collected.

Physaloptera retusa in the stomach

Northwest of Elberta, Utah four liz-

Two of these harbored worms and two did not.

Of

the two parasitized lizards, one had the tapeworm .2..!_ scelopori in the
duodenum and the other lizard harbored P. retusa in the stomach and P.
giganticus in the cecum.
Santa Clara area.

One lizard was taken from the St. George-

It had 13 individuals of P. retusa in the stomach

and one!'...:.. giganticus in the cecum.
results.

Table 12 is a tabulation of these

TABLE 12
DIFFERENCES IN THE PARASITES BETWEEN DIFFERENT
POPULATIONS OF HOSTS

Hosts From:
Recovered From

Dividend

Dugway Mountains

N. W. of Elberta

St. George

1 in 4

Oochoristica scelopori
Ppysaloptera retusa

2 in 4

1 in 2

1 in 4

1 in 1

Pharyngodon giganticus

1 in 4

1 in 2

1 in 4

1 in 1

Lizards with no helminths

2 in 4

0 in 4

2 in 4

0 in 1

N
N
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Sceloporus magister
A review of the helminth literature on Sceloporus magister
shows that this lizard harbors two species of nematodes:

Thubunaea

iguanae, a spiruroid nematode, and Cyrtosomum penneri, a previously
mentioned oxyuroid form of nematode.

The data from the literature is

tabulated in Table 13.
As a result of this study of
phrynosoma,

retusa, and

magister, the nematodes

readi are added to the previous host list

given by Gambino (1958) and Telford (1965 and 1970).
iguanae and
to infest

Thubunaea

penneri are reported by this study for the first time
magister hosts from the Utah area.

Both of these nema-

todes were previously reported in S. magister from California (Telford,
1965).

This study

magister is based on the dissection of nine

anesthetized lizards and two preserved specimens.
specimens were males and the remainder females.

Three of the 11
The results of this

study on helminths of S. magister are tabulated in Tables 14 and 15.
Forty-five percent of the hosts were parasitized in the stomach by

phrynosoma and .'!:_.:._ iguanae.

Though both worms were found in

stomachs, they were not found together in the same stomach.

Both had

similar types of attachment to stomach lining but differed in their
cutical structures, oral papillae, teeth, and reproductive organs
(Babero and Kay, 1968) and (Telford, 1970).
as deeply imbedded in the host stomach as was

Thubunaea iguanae was not
phrynosoma.

Both

worms were attached to the anterior half of the stomach in all but one
of the infested lizards.

In that one lizard, S. phrynosoma was free

TABLE 13
HELMINTHS HARBORED IN S. magister AS REPORTED IN THE LITERATURE
Helminths (all nematodes)

Helminth
Habitat

Total Worms In
Total Hosts

% of Hosts
Infested

Investigator

Thubunaea iguanae

Stomach

12 in 52

23

Telford (1965)

Cyrtosomum penneri

Cecum

26 in 52

50

Telford (1970)

Cecum

10 in 1

100

Gambino (1958)

N

+:-

25
in the stomach; this was one of the preserved specimens.
All worms found in the small intestine were of the genus
Cyrtosomum.

Table 14 shows that three of the 11 hosts were infested by

these worms and this is true, except that of these three hosts, only
the two preserved lizards had Cyrtosomum worms in their small intestine.

These two hosts also had heavy infestations of the cecal

portion of the large intestine by these worms.

One of the two hosts

with Cyrtosomurn worms in the small intestine also had _§_:._ phrynosoma in
the stomach.

The other host had no stomach worms.

Table 15 is a

consideration of the total helminth infestations per lizard.
Worms of the cecum came from the two previously mentioned
preserved lizards as well as one anesthetized specimen.

In this live

host there was one female specimen of P. retusa along with about 150
worms of the genus Cyrto,somum.

Physaloptera retusa was firmly attached

to the lining of the cecum, whereas the Cyrtosomum specimens were free
in the cecum.
Out of the 11 lizards studied, five were from the St. GeorgeSanta Clara area,

Only one of these five was parasitized.

were of the species_§_:._ phrynosoma, and were six in number.
the 11 lizards were from Arches Nat. Park.

The

Parasites
Three of

all contained hel-

minths in the stomach; two had worms in the cecum, one had worms in
the small intestine as well as the cecum.

The three remaining lizards

in the study came from the Price area of eastern Utah.
helminths; one contained six of the stomach worms

Two harbored

iguanae, the

other host harbored about 100 Cyrtosomum in the small intestine and
100 in the cecum,

Table 16 summarizes this information.

Some comparative results of helminth infestations are

TABLE 14
HELMINTHS HARBORED IN S. magister FROM THE GREAT BASIN
AND UPPER COLORADO PLATEAU OF UTAH

Skrjabinoptera
phrynosoma

Physaloptera
retusa

Thubunaea
iguanae

Cyrtosomum
penneri

Cyrtosomum
readi

Helminth Habitat

Stomach

Cecum

Stomach

Cecum
Small Int.

Cecum
Small Int.

No. of Hosts Infested

3 in 11

1 in 11

2 in 11

3 in 11

2 in 11

3 in 11

No. of Worms Recovered

16

1

36

252

29

207

Maximum No. Per Host

10

1

30

94

17

77

Minimum No. Per Host

2

1

6

67

12

55

Average No. Per Infested Host

5.3

1

18

84

14.5

69

27

9

19

27

18

27

1/3

0/9

1/4

1/9

1/3

% of Occurrence of

Helrninths in Total

Sex Ratios

------

M/F

_ _... _ _ _ _ ,¥_ _ _ _
.

Cyrtosomum
Larva

Cecum
Small Int.

_ _ _ _ _ _ _ _,.

N

O'I

27

TABLE 15
TOTAL HELMINTHS PER LIZARD, AND INFESTATIONS OF
HOST ORGANS EXPRESSED AS MAXIMUM,
MINIMUM, AND AVERAGE
Maximum

Minimum

240

2

102

30

2

10.4

Small Intestine

100

10

55

Large Intestine

200

150

150

Helminth Infestations Per Lizard

Average Per
Infested Host

Helminths Per Infested Organ:
Stomach

recorded in Tables 17 and 18.

Table 17 shows all helminths recovered

from their respective hosts and compares them between those from this
study and those reported in the literature.

Table 18 is a summary on

host specificity for the helminths recovered in this 3tudy and also
records the results of past studies.

TABLE 16
DIFFERENCES IN THE PARASITES BETWEEN DIFFERENT LOCATIONS OF HOSTS

Host Locality

S. phrynosoma

P. retusa

iguanae

C. penneri

C. readi

Price, Utah
No. with Helminths out of 3 Hosts

0 in 3

0 in 3

1 in 3

% of Cyrtosomum Population of the
1 Infested Host

1 in 3

0 in 3

100

Arches National Park
No. with Helminths out of 3 Hosts

2 in 3

1 in 3

1 in 3

% of Cyrtosomum Population of the
2 Infested Hosts

2 in 3
91.4

2 in 3

8.6

St. George, Utah
No. with Helminths out of 5 Hosts

1 in 5

0 in 5

0 in 5

0 in 5

0 in 5

N

(X)

TABLE 17
RECORD OF HELMINTHS WHICH HAVE INFESTED SCELOPORUS HOSTS

Host Lizard

Sceloporus graciosus

Reported in this Study

Reported from other Studies

Oochoristica scelopori

Oochoristica scelopori

Cyrtosomum penneri

Cyrtosomum penneri

Cyrtosomum read:!.

*

Skrjabinoptera phrynosoma

*

cyrtosomum heynemani

Sceloporus undulatus

Skrjabinoptera Ehrynosoma
PhysaloEtera retusa

*

*

Pharyngodon giganticus
Sceloporus occidentalis

Pharyngodon giganticus

Oswaldocruzia Eipiens
heynemani

*

Cyrtosomum readi

Oochoristica scelopori

Oochoristica scelopori

Physaloptera retusa

Physaloptera retusa

Pharyngodon giganticus

Pharyngodon £!.g_anticus
N

'°

TABLE 17 (continued)
Host Lizard

Sceloporus occidentalis

Reported in this Study

Reported from other Studies

Spiruroidea larva

Skrjabinoptera phrynosoma
Cyrtosomum penneri
Thelandros iguanae

Sceloporus magister

Thubunaea iguanae

Thubunaea iguanae

Cyrtosomum penneri

Cyrtosomum

Cyrtosomum readi

*

Physaloptera retusa

*

Skrjabinoptera phrynosoma

*

*

Indicates new host record.

w

0

TABLE 18
HOST SPECIFICITY

Helminths

S. graciosus

Oochoristica scelopori

+

Skrjabinoptera phrynosoma

S. undulatus

(+)

Physaloptera retusa

S. occidentalis

+

*
*

(+)
+

(+)

Cyrtosomum penneri

+

Cyrtosomum heynemapi

*
*

Cyrtosomum readi

*

*
*
+

Thubunaea i_s.uanae
Pharyngodori giganticus

magister

*

+
(+)

+

(+)

(+)

*

Indicates new host record.

+ Found in host, but not a new host record
(+) Not found in this study, but reported in the
w

f-"
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DISCUSSION
This study has had as its prime objective the identification
of helminths harbored in
per Colorado plateau of Utah.

lizards of the Great Basin and upAfter the dissection of 55 Sceloporus

lizards, the results were tabulated and included as the results of
this study,
In discussing these results, the eight helminth species recovered from the four species of Sceloporus hosts coTipose the sections
of this discussion.
Oochoristica scelopori
Oochoristica scelopori is a tapeworm of reptiles.

Two speci-

mens of this cestode were recovered during this study; one from the
duodenum

graciosus and one from the duodenum of S. occidentalis.

Both host lizards were adult females.
Oochoristica scelopori has been reported to inhabit S.
graciosus and S. occidentalis of southern California (Telford, 1970)
and Waitz (1961) reports it from S. graciosus in Idaho.

In dissecting

specimens of S. graciosus a single cestode was found in one of the
nine lizards captured in Provo Canyon.

Gary Burkholder (personal com-

munication) autopsied over 300 specimens of
only two of these cestodes.
from Provo Canyon.

graciosus and found

Both worms came from separate lizards also

The explanation of this apparent nidus, or nested
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distribution lies with the unknown intermediate host.

This host is

likely an arthropod having narrower environmental tolerance than the
definite

graciosus.

This idea is strengthened by the complete

lack of this parasite from the 13 lizards from the Little Sahara Sand
Dunes southwest of Jericho, Utah.
Telford (1970) attempted to measure the effect of altitude on
frequencies of parasitic infestations in their hosts.

He reported that

the occurrence of cestodes in lizards was due to the sympatric occurrence of intermediate and definitive hosts and the presence of intermediate hosts were dependent on the altitude.

When Telford measured

altitude, he was actually measuring the sum total of the climatic
factors.

The specimens of S. graciosus collected from Provo Canyon

come from an area where water and vegetation are relatively abundant
when compared to those specimens collected from the Little Sahara Sand
Dunes.

Oochoristica scelopori's unknown intermediate host is probably

an arthropod which favors cooler and moister areas.
The habitat of 0. scelopori is seemingly in the duodenum of
the small intestine.

This is expected, for the small intestine is the

main organ of digestion (Villee and Dether, 1971); since cestodes absorb their nutrients from the hosts it would be to the advantage of
the cestode to live in an area where the nutrients are formed from the
digestive processes of the host.
Affects of O. scelopori on the host lizards were negligable.
Both hosts,

graciosus

structural damage.

occidentalis appeared to have no

There would be some competition between hosts and

parasite for the nutrients of the intestine, but hosts were adults with
fat bodies in the coelom, indicating an excess of nutrients for the
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hosts.

It is, of course, possible that multiple infestations of this

worm would cause damage to the host.
In both host lizards there were no other helminths harbored.
The possibility exists that .9...:_ scelopori has some mechanism which
limits or interferes with other helminths.

The literature is incon-

clusive on this point for other workers failed to mention the presence
or absence of other helminths infesting the same host concurrent with
0. scelopori.

Laboratory experimentation would be necessary to estab-

lish this.
A wide distributuion, both among and within families is shown
by .9...:_ scelopori (Telford, 1970).

Telford reports that this cestode is

widely distributed in lizards of two families, Iguanidae and
Xantusiidae, and that it is host specific for these two families.
Skrjabinoptera phrynosoma
Skrjabinoptera phrynosoma is the best known stomach worm of
reptiles in the southwestern United States.

In the course of re-

searching this study, 47 specimens of this worm were recovered from
two species of Sceloporus lizards,

Seven of the 11 specimens of

Sceloporus undulatus harbored this worm, and three of the 11 specimens
of

magister were also infested by this helminth.

This study is the

first to report this worm from these two species of host lizards.
A possiblt nidus distribution exists for S. phrynosoma within
the Great Basin and upper Colorado plateau of Utah.

Lizards of both

species from Arches National Park indicated high rates of parasitism
by this worm.

Seven lizards representing both species of host were

captured from this area and six of these harbored this parasite.

In
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the St. George-Santa Clara area only one of eight hosts harbored this
worm.

Whether this represents a true nidus distribution or not must

be detennined by further research.
In infested stomachs of anesthetized lizards,

phrynosoma

was always located in the first third of the stomach with the head
deeply buried in the stomach lining.
scribed in the results of this study.
attachment is not known.

This attachment has been deThe reason for this anterior

It may be that there is less movement of the

stomach anteriorly, or perhaps it allows the body room to stretch out
as food passes through without moving into the small intestine, where
the pH is quite different.
Externally, lizards

phrynosoma could not be distin-

guished from lizards without S. phrynosoma.

Internally, however, the

worms caused great welts in the stomach lining.
of tissue inflamation or disintegration.

There were no signs

This was probably a result of

very light infestations by these worms; it is reported that in some
horned lizards, infestations are as high as 500 worms with an average
around 50 and tissue damage is severe (Babero and Kay, 1967).
tations in Sceloporus however, are not nearly so acute.
number of worms

Infes-

The maximum

magister was 10, while in S. undulatus eight was

the maximum recovered.
stomach of both species.

The average was about five worms per host
These data indicate that

phrynosoma

does occur in these Sceloporus species, it is not as abundant as in
previously reported lizard species such as Phrynosoma platyrhinos.
This may be due to the diet preference of the host.

The horned liz-

ards are notorious ant eaters, and ants have been shown to be intermediate hosts for the larva of these worms (Lee, 1957).
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Skrjabinoptera phrynosoma is limited to the family Iguanidae,
but is widely scattered through many of the genera of this family
(Telford, 1970).

Physiological host specificity exist at the inter-

mediate host level (Lee, 1957), but apparent preference for certain definitive hosts is most probably ecologically determined by the dietary
specializations of the host (Telford, 1970).
Physaloptera retusa
Physaloptera retusa was recovered from three species of
Sceloporus,
host lizards,

undulatus,

occidentalis,

undulatus

magister.

Two of the

magister, constitute new records of

hosts harboring this nematode.

Physaloptera retusa is typically a

stomach worm of S. occidentalis (Telford, 1970), but in both of the new
hosts P. retusa was recovered live from the cecum of the large
intestine.
In this study host specimens of Sceloporus lizards came from
two geographical locations.

Specimens of Sceloporus occidentalis were

captured from areas west of Utah lake, and a single specimen of
Sceloporus undulatus and

magister from Arches Nat. Park

harbored a female worm in the cecal portion of their large intestines.
Sceloporus occidentalis was first reported to harbor
Physaloptera retusa by Grundmann in 1959 when he examined seven specimens of S. occidentalis from Utah.

Since that time Telford (1970) has

reported this nematode from southern California host specimens.
ported f.:._

He re-

to be the most common stomach worm parasitizing

Sceloporus occidentalis in southern California.

With the addition of

this study it is justifiable to say that Physaloptera retusa is the
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most abundant stomach worn of Sceloporus occidentalis in the southwestern United States.
Sceloporus magister

undulatus, the two new hosts from

the area around Arches National Park had five and 10 specimens of
Skrjabinoptera Ehrynosoma respectively in their stomachs.
that

The fact

phrynosoma was inhabiting the stomach of these lizards lliay ex-

plain why .!'...:..

was found in the cecum.

l:'erh;;.ps comp.:!tition for:

space, discharge of toxic waste, chance, or some uther explanation is
behind the occurrence of this stornach worm in

ti:12

cecum uf

t

h'-'s-= hos ts.

Effects of P. retusa on its Sceloporus hosts appeared negligible.

All live hosts' specimens appeared healthy prior to dissection.

Attachment of warns to the stomach of their respective hosts was
similar to that described for
worms become too

If infestations of these

it is possible that the host \·:ou1d Le aJversely

affected.
Grundmann (1958) thought f.:_ retusa was host specific for S.
occidentalis, but Telford (1970) has shown it to be in genera as
diverse as Crotaphytus, Uta, Callisaurus,

and Ge!:_rhouotus.

He also believes that host specificity of P ":.

is

on

ecological factors similar to those in Sk_!"jahinoptera phr_ynosoma and
that the diet of host lizards is the main ecological factor which explains the distribution of this parasitic worm.

In Telford's study

he attributed the lack of P. retusa in the Seeloporus

lizards

from southern California to the absence of an unknown interl!Lediate
host in their diet.

The presence of this nematode in

majfister_ and

S. undulatus from Arches Nat. Park represent the presence of this unknown intermediate host in the diet of .§...:..

and

undulatus.
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Thubunaea iguanae
Thubunaea iguanae is another spiruroid nematode of reptilian
stomachs.

This parasite has been found to inhabit the stomach of S.

magister and it was from this host that T. iguanae was originally
described (Telford, 1970).
While progressing in this study,
the stomachs of two host specimens of

_!_:__

iguanae was encountered in

magister, one near the area of

Arches National Park, the other from the Price area of eastern Utah.
The lizard from Arches had 30 worms in its stomach, while the one from
Price had only six.

As a result of this study, a sizable range exten-

sion for this nematode is noted.
Effects of T. iguanae on its host appeared negligible.

The

head of the worm was embedded in the stomach lining, but the attachment did not appear as strong as that previously reported for
phrynosoma and P. retusa.

Both host specimens seemed to be in good

health and were adult specimens.
Effects of T. iguanae on other helminths could not be detected; however, there is a possibility that
affected the distribution of .'.!:.:_ iguanae.
recovered from the same lizard which

phrynosoma may have
Thubunaea iguanae was never
phrynosoma.

It was

noted previously that R_:_ retusa was not recovered from stomachs which
contained

phrynosoma.

support a theory that

These two facts taken together would tend to
phrynosoma somehow affects distribution of

other nematodes within the host.
Host specificity certainly does not appear in the distribution
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of Thubunaea iguanae.

This nematode is harbored by several specimens

from each of the following families of reptiles:

Iguanidea,

Xantusiidea, Teiidea, and Gekkonidea (Telford, 1970).
Pharyngodon .82:.ganticus
Pharyngodon _gjganticus is a nematode of the order Oxyuroidea.
This worm was found in the cecums of Sceloporus undulatus and S.
occidentalis.

Two specimens of

undulatus from the area of Zions

National Park harbored this nematode; four specimens of S.
occidentalis, three from areas west of Utah Lake and one from the St.
George area of southern Utah were harboring this helminth.

Sceloporus

undulatus from this study represents a new host record for P.
giganticus.
Effects of Pharyngodon giganticus upon the harboring hosts
were negligible.
hosts' cecum.
nature.

This helminth lives in the fecal material of the

The host-worm relationship appears to be commensal in

There is the possibility that under heavy infestations of this

worm waste products may become toxic to the host; however, this was
not noted in this study.
Effects of P. giganticus on other oxyuroid helminths is a
remote possibility, as there were no other oxyuroid worms sharing the
cecum with

however, there were no oxyuroid species

reported from any specimens of S. undulatus or
study.

s.

occidentalis in this

It is most probable that P. giganticus has no effect on other

helminths sharing the same host.
Oxyuroid nematodes show a greater degree of host specificity
than do the spiruroid nematodes previously mentioned in this discus-
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sion.

Telford (1970} reports

giganticus to be host specific to the

generic level of ?celoporus with the exception of two widely separated
island populations of Uta which he claims may represent a relict
distribution.
Cyrtosomum penneri, Cyrtosomum heynemani,
and Cyrtosomum readi
These three oxyuroid nematodes are considered together in this
section because of the many similarities in host, habitat, and life
style which they share.

.Any one of the Cyrtosomum species were usually

found in association with either one or both of the other Cyrtosomum
species.

All three of these helminth species were recovered from spec-

imens of Sceloporus graciosus taken from borh Provo Lanyon anct the
Little Sahara Sand Dunes.

Cyrtosomum penneri and C. readi were re-

covered together from one specimen of

magister taken in the Arches

area and one specimen from the Price area of eastern Utah.
graciosus as a new host for f.:_.E._eadi.

This study

For morphological

descriptions and discussions of these nematodes, one should go to
Gambino (1957 and 1959).
All three Cyrtosomum nematodes infested the cecums of their
respective hosts.

In only two specimens

magister did these worms

occur outside of the cecum and both of these lizards were preserved
specimens, which fact could explain a change of habitat by helminth
migration after the hosts' death.

As a result of dissections and ob-

servations on infested hosts, it is highly probable that Cyrtosomum
worms live exclusively in the cecum.

Ecological barriers such as

peristaltic movement, scarcity of food, and restriction in space would
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limit the distribution of these worms in the cecum and exclude them
from the small intestine.

Physiological barriers in the large intestine

would limit worm distribution past the cecum, for past the cecum the
colon removes most of the water and concentrates metabolic wastes in the
form of uric acid.

These would cause osmotic and pH gradients which

would seemingly impair the survival of parasites.
Effects on the host lizard by Cyrtosomum nematodes appeared
negligible.

There were at times as many as 300 of these worms in a

single cecum of a host.

Such heavy infestations of Cyrtosomum worms

often caused the walls of the cecum to move as the worms pushed against
it.

Whether or not this caused discomfort or irritation to the lizard

could not be determined; however, there was no tissue damage noted.
Worms were seen to feed on the fecal matter, thus they were not competing for the hosts' food, but living in a commensal relationship with
the host.
The presence or absence of other nematodes showed no affect
on the presence or abundance of any Cyrtosomum worm.
Cyrtosomum penneri was the most commonly occurring of the
Cyrtosomum nematodes.

It shared all the infested lizards harboring

either C. readi or C. heynemani and was found in
lizards by itself.

magister

Cyrtosomum heynemani was the only one of the

three species of Cyrtosomum worms which did not occur in.§...:__ magister.
The significance of this is not clear at this time because some
experts are not certain that

readi is a distinct species from

heynemani (Babero and Kay, 1967).
Cyrtosomum worms are host specific to the f arnily Iguanidea,
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but infest many iguanine genera including Dipsosaurus, Crotaphytus,
Sauromalus, Phrynosoma, Uta, Callisaurus, Sceloporus (Telford, 1970).
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CONCLUSIONS AND SUMMARY
Dissections of 55 lizards representing four species of
Sceloporus resulted in the recovery of eight species of helminths.
These eight helminth species include the following:

a cestode,

Oochoristica scelopori; three species of spiruroids, Skrjabinoptera
phrynosoma, Physaloptera retusa and Thubunaea iguanae, and four species
of oxyuroid nematodes, Pharyngodon giganticus, Cyrtosomum penneri,
Cyrtosomum heynemani and Cyrtosomum readi.

Eight new host records

were reported for these worms and the geographical distribution has
been extended for most of these worms.
Host specificity in this study was not restricted enough to
indicate phylogenetic relations between host species.

Occurrence of

helminths in Sceloporus lizards appeared to be in relationship with the
distribution of intermediate hosts and the diet of the definitive
hosts.
Effects of helminths on their Scheloporus hosts were slight;
however, since there were no lizards with heavy infestations of cestodes or spiruroid nematodes, the possibility exists that lizards with
high infestations have a lower survival rate.

Oxyuroid nematodes did

occur in great numbers, but in all such cases the hosts appeared
healthy.
Effect of helminths on other helminths were indicated in this
study.

Stomachs were parasitized by a single species of nematode even
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when other helminths, usually of the stomach, were recovered from the
same lizard.

In this study Skrjabinoptera phrynosoma was dominant to

both Physaloptera retusa and

iguanae.

No definite expla-

nation was found to explain this nematodes distribution.
There were some differences in number and types of parasites
found in the same species of host from different collecting sights.
Specimens from the St. George-Santa Clara area were almost free of all
helminths, whereas the specimens collected near Arches National Park
all had helminth infestations.

This nidus, or nested distribution, was

believed to be the result of different diets caused by the presence or
absence of intermediate hosts in the definitive hosts' locality.
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ABSTRACT
This study was prompted by the scarcity of information on
helminths in Sceloporus lizards of Utah. It reports these worms and
includes references to parasites of reptiles in the appendix.
A microscopic examination of the coelom, mesenteries, liver,
lungs, esophagus, stomach, and intestines of 55 lizards was made, but
helminths were recovered only from stomachs and intestines.
Examination of _§...:_ graciosus yielded Oochoristica scelopori,
a cestode found in the duodenum, and Cyrtosomum penneri, f.:_ readi, and
f..:.. heynemani, three nematodes of the cecum. The latter two are new
nematodes for this host species. Examination of S. undulatus yielded
three new nematodes for this host. Skrjabinoptera-phrynosoma from the
stomach, Physaloptera retusa and Pharyngodon giganticus from the cecum.
Examination of S. occidentalis yielded 0. scelopori from the duodenum,
R.:_ retusa from the stomach, and
giganticus in the cecum. Examination of
magister yielded
phrynosoma and Thubunaea iguanae from
the stomach, and from the
giganticus, f.:_ penneri, and f.:_
readi. New nematodes of
magister reported in this study are S.
phrynosoma, R.:_ retusa, and C. readi.
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